Social behaviour potentially plays an important role in invasion success. New colonists, for example, may glean useful information about predators and food by interacting with native heterospecifics. The extent to which invaders benefit from such social interactions could hinge on their prior exposure to other species. Here we asked how the shoaling decisions of the Trinidadian guppy, Poecilia reticulata, a successful invasive species, are mediated by their shared history with a heterospecific, the phenotypically similar Micropoecilia picta. To do this, we monitored shoal cohesion in single-species treatments and in treatments where M. picta was present. We predicted that shoal cohesion would be greater in singlethan in mixed-species shoals. We also hypothesized that mixed-species shoals consisting of fish with a shared history would be more cohesive than those where the two species had hitherto occurred allopatrically. We found that shoal cohesion did not differ between single-and two-species treatments, or in relation to shared history with M. picta. However, while guppies were more often found in mixed-species than single-species shoals, they were more likely to have a conspecific individual as their nearest neighbour within mixed-species shoals. These results show that guppies willingly shoal with heterospecifics, even in the absence of a shared history, but also that the resulting shoals are not randomly assembled. This flexibility in shoaling may confer a crucial advantage in the initial stages of invasion.
Social behaviour potentially plays an important role in invasion success. New colonists, for example, may glean useful information about predators and food by interacting with native heterospecifics. The extent to which invaders benefit from such social interactions could hinge on their prior exposure to other species. Here we asked how the shoaling decisions of the Trinidadian guppy, Poecilia reticulata, a successful invasive species, are mediated by their shared history with a heterospecific, the phenotypically similar Micropoecilia picta. To do this, we monitored shoal cohesion in single-species treatments and in treatments where M. picta was present. We predicted that shoal cohesion would be greater in singlethan in mixed-species shoals. We also hypothesized that mixed-species shoals consisting of fish with a shared history would be more cohesive than those where the two species had hitherto occurred allopatrically. We found that shoal cohesion did not differ between single-and two-species treatments, or in relation to shared history with M. picta. However, while guppies were more often found in mixed-species than single-species shoals, they were more likely to have a conspecific individual as their nearest neighbour within mixed-species shoals. These results show that guppies willingly shoal with heterospecifics, even in the absence of a shared history, but also that the resulting shoals are not randomly assembled. This flexibility in shoaling may confer a crucial advantage in the initial stages of invasion. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Groups of fish that remain together for social reasons are defined as shoals (Kennedy & Pitcher, 1975; Pitcher, 1983) and it is in this context in which most social learning, the acquisition of skills and knowledge from other individuals, occurs (Brown & Laland, 2003) .
Joining a group confers many benefits, ranging from predator defence (Magurran, 1990; Stephens & Sutherland, 1999) to improved food location (Pitcher, Magurran, & Winfield, 1982) . It is not a surprise, then, that social groups of fish are very common (Shaw, 1978) . Shoaling with individuals that are phenotypically and behaviourally similar is thought to be particularly effective for predator defence due to the oddity effect (Landeau & Terborgh, 1986) : individuals that stand out from the group are more likely to be targeted by predators. Consequently, shoals tend to be assorted by size (Croft et al., 2003; Krause & Godin, 1994; Ledesma & McRobert, 2008; Ward & Krause, 2001 ) and colour (McRobert & Bradner, 1998; Rodgers, Kelley, & Morrell, 2010) , in both conspecific and heterospecific contexts (Crook, 1999; Krause, Godin, & Brown, 1996) . There are, however, accompanying costs, including increased parasite load (Barber, Hoare, & Krause, 2000) and reduced mating opportunities (Griffiths, 1996) . Fish therefore make the decision to associate with other individuals by constant reappraisal of costs and benefits (Pitcher, 1983) .
The guppy, Poecilia reticulata, has been introduced to every continent with the exception of Antarctica, and is now established in at least 70 countries outside its native range (Deacon, Ramnarine, & Magurran, 2011) . Social behaviour is thought to play an important role in invasion success (Holway & Suarez, 1999) and, as a highly social species, this may be especially true for the guppy (Deacon & Magurran, 2016) . Initial introductions are likely to be just a few individuals, possibly even a single pregnant female (Deacon et al., 2011) . Shoaling benefits (e.g. dilution of predation risk and improved foraging efficiency) may be especially critical at this stage of the invasion process. If introduced fish also associate with heterospecifics, they further dilute the predation risk. Any increase in survival and in population growth obtained as a result of social interactions with invaders will also help mitigate Allee effects (Camacho-Cervantes, Garcia, Ojanguren, & Magurran, 2014;  
